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5 An interface device for a fiberoptic communication network and 
methods of using such a device 

BACKGROUND OF THE INVENTION 

10 1. Field of the invention 

The invention relates in general to interfaces for fiberoptic commu- 
nication networks. In particular, the invention relates to interfaces 
able to adapt, adjust or convert optical signals transmitted between 
15 different network units. The invention also relates to methods of 
jpjj using devices in such interfaces. 

O 

O 2. Technical background 

W 

%j 20 Fig 1 shows an example of a part of a fiberoptic communication 
\| network according to the prior art. The figure shows a subscriber or 

: client unit 12 connected to a larger fiberoptic network 14 via an in- 

fj terface 10 and a multiplexer/demultiplexer 11, In a typical case the 

q client may be a company which may also have its own fiberoptic 

H 26 network. The client may, for example, obtain access to the larger 
O fiberoptic network 14 by an agreement with another company, which 

may here be called the provider. The provider may have several cli- 
ents which all are connected to the larger fiberoptic network 14, The 
connection between the client unit 12 and the interface 10 is nor- 
30 mally bi-directional, which in this document means that signals can 
be sent in two opposite directions, indicated by arrows in Fig 1. The 
communication is in this case implemented via two optical fibers 16, 
18. According to the shown example, also the communication be- 
tween the interface 10 and the multiplexer/demultiplexer 11 takes 
35 place over two optical fibers 20, 22, The interface 10 is used to 
adapt the signals from the client unit 12 to the multi- 
plexer/demultiplexer 11 and vice versa, The interface 10 may, for 
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example, carry out wavelength conversion, amplification, noise re- 
duction etc. The interface 10 normally includes means for convert- 
ing optical signals from the client unit 12 to electrical signals and 
means for converting electrical signals to optical signals before they 
5 are transmitted to the multiplexer/demultiplexer 11. The interface 10 
also normally includes means for converting optical signals from the 
multiplexer/demultiplexer 11 to electrical signals and means for 
converting electrical signals to optical signals before they are 
transmitted to the client unit 12. The conversion in the different di- 
10 rections may be carried out via transceivers 24, 26 which form part 
of the interface 10. The transceivers 24, 26 can be formed as plug- 
gable modules which can be plugged into a circuit board- 

The client unit 12 may be located at a shorter or longer distance 
15 from the interface 10, 



It should also be mentioned that an interface 10 may not only be 
positioned between a client unit 12 and a multiplexer/demultiplexer 
11. An interface 10 can also be used as a so-called repeater node 
20 in a fiberoptic communication path, An example of an interface 10 
used as a repeater node is shown in Fig 2- This figure shows that 
there may be several interfaces 9 F 10, 13 connected after each the 
along a fiberoptic communication path. 



25 An interface as described above can be quite expensive. In par- 
ticular the transceivers that form part of the interface are often ex- 
pensive. 



30 



SUMMARY OF THE INVENTION 



A purpose of the present invention is to find a simplified manner of 
connecting different network units ;n a fiberoptic communication 
network by means of an interface. Another purpose is to allow for a 
flexible connection of different network units via an interface, such 
35 that the manner in which the network units are connected via the 
interface may depend on which network units are connected and on 
other factors, such that, for example, the distance between the net- 
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work units- A further purpose is to provide an interface device which 
is automatically configured depending on how different network 
units are connected to each other via the interface. Still another 
purpose is to provide far automatic configuration in an interface de- 
5 vice for a fiberoptic communication network, which interface device 
is of the kind that has an electric circuit arrangement, a first receiv- 
* ing section for receiving a first transceiver module and a second re- 
ceiving section for receiving a second transceiver module, wherein 
the transceiver modules are of the kind that have, respectively, a 
10 receiver unit for receiving optical signals from an optical conduction 
path, the receiver unit comprising an opto-electricai converter for 
converting received optical signals to electrical signals, and a 
transmitter unit for transmitting optical signals to an optical conduc- 
u tion path, the transmitter unit comprising an electro^optical con- 

q 15 verter for converting electrical signals to optical signals before they 
P are transmitted from the transmitter unit. 

[P 

H Further purposes and advantages of the invention will become clear 

SJ from the description below, 



20 



J\ The purposes of the invention are achieved by an interface device 

III as defined in tho annexed claim 1. In particular this interface device 

d is of the kind described above and is further characterised in that it 

also comprises a switching unit and a controller. The switching unit 
25 is arranged to switch said electric circuit arrangement between at 
least a first and a second state. In the first state the electrical sig- 
nals from the receiver unit of the first transceiver module are con- 
ducted to the transmitter unit of said first transceiver module and in 
said second state the electrical signals from the receiver unit of the 
30 second transceiver module are conducted to the transmitter unit of 
the first transceiver module. The controller is arranged to automati- 
cally control the switching unit in response to at least one control 
signal such that said first state is selected when said at least one 
control signal indicates either that no transceiver module is at- 
35 tached to said second receiving section or that no optical signal 
above a certain signal level is received by a transceiver module at- 
tached to said second receiving section. 
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This interface device thus allows for different manners of connect- 
ing different network units to each other. Furthermore, depending 
on how the network units are connected via the interface device, 
5 the interface device is capable of being automatically configured in 
accordance to the manner in which the network units are to be con- 
nected via the interface device. It is thus not necessary for a person 
to manually reconfigure the interface device depending on the man- 
ner in which the network units are to be connected to each other. 

10 The interface device may thus automatically sense whether optical 
signals are received via a second transceiver module. If this is not 
the case, it is assumed that the network units are to be connected 
via the first transceiver module without using any second trans- 
ceiver module. The different manners in which the network units 

15 may be connected to each other will become clear through the de- 
scription below. 

It should be noted that said at least one control signal may be ob- 
tained in different manners. According to one embodiment, said at 

20 least one control signal is derived by either sensing a logical volt- 
age over a sense-resistor, which voltage indicates whether a trans- 
ceiver module is attached to said second receiving section, or by 
sensing whether a driving current is consumed by a transceiver 
module attached to said second receiving section. If no second 

25 transceiver module is attached to the second receiving section, 
then, of course, no optical signals can be received by a transceiver 
module attached to the second receiving section. Similarly, if no 
driving current is consumed by any second transceiver module, 
then it is assumed that the interface device is not to be configured 

30 to receive optica! signals via a second transceiver module. 

According to another embodiment of the interface device, said at 
least one control signal is derived from a level detector which indi- 
cates whether said optical signal above a certain signal level is re- 
35 cefved by a transceiver module attached to said second receiving 
section. 
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According to a further embodiment of the interface device, the con- 
troller is arranged to receive a second control signal from a network 
management system in order to control the switching unit between 
5 said first and second states, wherein the controller is arranged such 
that said second control signal determines the state of the switching 
unit even if said at least one control signal indicates switching to a 
different state. Such a second control signal thus overrides the 
above mentioned at least one control signal. According to this em- 

10 bodiment, it is thus possible to configure the interface device from a 
remote location via a network management system. However, it 
should be noted that the Interface device always has the possibility 
to be automatically configured by said at least one control signal- In 
the absence of any signal from the network management system, 

15 the interface device is thus automatically configured in accordance 
with said at least one control signal. 



ru 



According to a further advantageous embodiment, said first and 
second receiving sections are designed such that said first and 
\f 20 second transceiver modules may be plugged into the receiving sec- 
^ tions and unplugged therefrom in a quick-connect manner. It is 

thereby easy to attach transceiver modules to the respective re- 
ceiving sections, without any need for, for example, soldering. 
Thereby it is also easy to remove the respective transceiver module 
25 when needed. 

According to still a further embodiment, the interface device com- 
prises a circuit board carrying said electric circuit arrangement, said 
first receiving section, said second receiving section, said switching 
30 unit and said controller. The use of a circuit board is an advanta- 
geous manner to arrange the different components. The receiving 
sections are preferably of a standard type, such that transceiver 
modules of a standard type may be plugged into the receiving sec- 
tions. 



35 



The purposes of the invention are also achieved by a method of 
using the interface device according to the invention in a fiberoptic 
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communication network including at least a first network unit ar- 
ranged for bi-directional optica! communication and a second net- 
work unit arranged for bi-directional optical communication. Ac- 
cording to this method, a first transceiver module is attached to said 
5 first receiving section and said first receiver unit and said first 
transmitter unit are connected via a bi-directional optical communi- 
cation path to said first network unit. Furthermore, a second trans- 
ceiver module is attached to said second receiving section and said 
second receiver unit and said second transmitter unit are connected 
10 via a bi-directional optical communication path to said second net- 
work unit. Moreover, said switching unit is set in said second state. 

According to this method, the interface device is used such that 
signals between the two network units pass through both trans- 

15 ceiver modules. It should be noted that by "bi-directional optical 
communication" is here meant that the respective unit can both 
transmit and receive signals to/from another unit via an optical link. 
The optical link may comprise two optical fibers, one for conducting 
optical signals in one direction and one for conducting optical sig- 

20 nals in the opposite direction. 

The first network unit can, according to one aspect of the method 
comprise a multiplexer/demultiplexer. This multiplexer/demultiplexer 
may also be connected to a larger fiberoptic network with which the 
25 second network unit may * communicate via said multi- 
plexer/demultiplexer. 



30 



35 



The second network unit can, according to one realisation of the 
method, be a subscriber unit, wherein said interface device together 
with said attached first and second transceiver modules adapt the 
optical signals from said second network unit before transmitting 
the signals to said multiplexer/demultiplexer, and also adapt signals 
from said multiplexer/demultiplexer before they are transmitted to 
said second network unit. 
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It is also possible that said interface device together with said at- 
tached first and second transceiver modules perform the function of 
a repeater node in said fiberoptic communication network. 

5 The purposes of the invention are also achieved by another method 
of using the interface device of the invention in a fiberoptic commu- 
nication network including at least a first network unit arranged for 
bi-directional optical communication and a second network unit ar- 
ranged for bi-directional optical communication. According to this 
10 method said first transceiver module is attached to said first re- 
ceiving section and said first transmitter unit is connected to trans- 
mit optical signals to said first network unit while said first receiver 
unit is connected to receive optical signals from said second net- 
work unit. Furthermore, said first network unit is connected to said 
m 15 second network unit such that signals from the first network unit are 
g transmitted to said second network unit without passing through 

S said interface device. Moreover, said switching unit is set in said 

j| first state. 

y 20 According to this method there is no need to use any second trans- 
ceiver. Advantageously, therefore, no second transceiver module is 
attached to said second receiving section. The cost of the interface 
is thus reduced, since it is not necessary to attach a second trans- 
ceiver to the interface device. Said first network unit may also in 
25 this case comprise a multiplexer/demultiplexer, which may also be 
connected to a larger fiberoptic network with which the second net- 
work unit may communicate via said multiplexer/demultiplexer The 
second network unit may also in this case be a subscriber unit 



hi 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig 1 shows an example of a fiberoptic network with an interface 
according to the prior art. 

Fig 2 shows another example of a fiberoptic network with an inter- 
face according to the prior art. 
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Fig 3 shows schematically an interface device according to the in- 
vention with attached transceiver modules, 

5 Fig 4 illustrates a method of using the interface device of the pres- 
ent invention. 

Fig 5 illustrates another method of using the interface device of the 
present invention. 

10 

DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

u Fig 3 shows an example of an interface device according to the in- 

P 15 vention with attached transceiver modules. It should be noted that 
O the transceiver modules do not form part of the interface device 

itself, although they may be used in connection with the interface 
device. 



yni 



y 20 ■ The interface device constitutes a function unit which according to 
L one embodiment may comprise a circuit board 3D. The circuit board 

HI 30 carries an electric circuit arrangement 32. This electric circuit 

y arrangement 32 may include further components (not shown) for 

J. converting or shaping electrical signals. The electric circuit ar- 

il 25 rangement 32 connects a first receiving section 34 to a second re- 
ceiving section 36. 

The first and second receiving sections 34, 36 are designed for re- 
ceiving a first 24 and a second 26 transceiver module, respectively. 
30 In Fig 3 such transceiver modules 24, 26 are attached to said re- 
ceiving sections 34, 36, 

The first transceiver module 24 includes a first receiver unit 38 for 
receiving optical signals from an optical conduction path, for exam- 
35 pie an optical fiber 22. The first receiver unit 38 comprises a first 
opto-electrical converter 40 for converting the received optical sig- 
nals to electrical signals, which are adapted to be conducted to said 
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electric circuit arrangement 32. The first transceiver module 24 also 
comprises a first transmitter unit 42 for transmitting optical signals 
to an optical conduction path, for example an optical fiber 20. The 
first transmitter unit 42 comprising a first electro-optical converter 
5 44 for converting electrical signals, received from said electric cir- 
cuit arrangement 32, to optical signals before they are transmitted 
from the transmitter unit 42. 



The second transceiver module 26 includes a second receiver unit 
10 46 for receiving optical signals from an optical conduction path, for 
example an optical fiber 18, The second receiver unit 46 comprises 
a second opto-electrical converter 48 for converting the received 
optical signals to electrical signals, which are adapted to be con- 
ducted to said electric circuit arrangement 32. The second trans- 
I* 15 ceiver module 26 also comprises a second transmitter unit 50 for 
O transmitting optical signals to an optical conduction path, for exam- 

H pie an optical fiber 16. The second transmitter unit 50 comprises a 

IP second electro-optical converter 52 for converting electrical signals, 

U received from said electric circuit arrangement 32, to optical signals 

20 before they are transmitted from the transmitter unit 50. 



v 

•9 

3 



It should be noted that the interface device together with attached 
W transceiver modules 24, 26 carry out necessary conversion or 

adaptation of the received signals before transmitting the signals. 
h 25 This conversion and adaptation may include, for example, wave- 
p length conversion, amplification, pulse shaping, reduction of noise 

etc. According to a preferred alternative, ail this adaptation or con- 
version takes place in the transceiver modules 24, 26. However, 
according to an alternative embodiment, this adaptation or conver- 
30 sion may also take place partly or wholly in the interface device. 

The first and second receiving sections 34, 36 and the first and 
second transceiver modules 24, 26 are preferably designed such 
that the transceiver modules 24, 26 may be plugged into the re- 
35 ceiving sections 34, 36 and unplugged therefrom in a quick-connect 
manner. The transceiver modules and the corresponding receiving 
sections may therefore, according to a preferred embodiment, be 
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configured according to some accepted standard, for example ac- 
cording to the Small Form-factor Pluggable (SPF) Transceiver Mul- 
tisource Agreement (MSA). 

5 The circuit board 30 also carries a switching unit 54 for switching 
said electric circuit arrangement 32 between at least a first and a 
second state. In the first state the electrical signals from the first 
receiver unit 38 are conducted to said first transmitter unit 42 and in 
said second state the electrical signals from said second receiver 
10 unit 46 are conducted to said first transmitter unit 42. The switching 
states may, for example, be obtained as shown in Fig 3 in that in 
said first state, the point B is connected to the point C and in said 
second state, the point A is connected to point C. 

£ 15 A controller 56 is positioned on the circuit board 30 and arranged to 
g automatically control the switching unit 54 in response to at least 

p one control signal such that said first state is selected when said at 

m least one control signal indicates either that no transceiver module 

H .„ 26 ' S attacned t0 said second receiving section 36 or that no optical 
20 signal above a certain signal level is received by a working trans- 
ceiver module 26 attached to said second receiving section 36, i,e. 
the second receiver unit 46 does not receive any such optical sig- 
nal. The controller 56 may for example comprise a suitable micro- 
controller. 



O 25 
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The mentioned at least one control signal can be derived from a 
level detector 58 which indicates whether an optical signal above a 
certain signal level is received by a transceiver module 26 attached 
to said second receiving section 36. This level detector 58 may form 
part of the transceiver module 26 such as is shown in Fig 3. The 
level detector 58 may be formed by any suitable means known to 
the person skilled in the art. According to an alternative embodi- 
ment, the level detector 58 could form part of the interface device 
instead of being integrated in the transceiver module 26. 

Another manner of deriving said at least one control signal is to 
sense a logical voltage over a sense-resistor 62. This can be im- 
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plemented in that the resistor 62 is connected to ground potential 
via the transceiver module 26 when this transceiver module 26 is 
attached to the receiving section 36. 61 here represents a signal 
voltage level. When the resistor 62 is grounded, a current will flow 
5 through the resistor 62. The controller 56 may thereby sense a logi- 
cal voltage over the resistor 62. Alternatively, the point 61 could 
constitute a power supply to the transceiver module 26. In this 
case, the driving current for the transceiver module 26 passes 
through a resistor 62. The controller 56 may thus in this case sense 
10 that a driving current is consumed by the transceiver module 26. 

Said at least one control signal may however be derived in other 
manners than the above described. For example, this control signal 
may be derived from any other indicating means 60 which indicates 
15 that a transceiver module 26 is physically attached to said second 
receiving section 36. Such indicating means 60, may, for example, 
be formed by a sensor that senses that the transceiver module 26 is 
attached to the receiving section 36. 

20 It should be noted that said at least one control signal could also be 
derived by a combination of the above manners. The controller 56 
may in this case be arranged such that said first state is set when- 
ever at least one of said manners indicates said first state. 

25 Fig 3 also shows that the interface device has an input/output 64 
arranged to receive a second control signal from a network man- 
agement system (NMS). The NMS may be located at a longer dis- 
tance from the interface device. With such an NMS the switching 
between said first and second states may be controlled. The con- 

30 trailer 56 is arranged such that said second control signal deter- 
mines the state of the switching unit 54 even if said at least one 
control signal indicates switching to a different state. The communi- 
cation between the interface device and the NMS is preferably bi- 
directional such that the NMS can receive signals from the interface 

35 device and send signals to the interface device. 
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It should be noted that the interface device of Fig 4 and Fig 5 is the 
same as that described above. For the sake of clarity, most of the 
reference numbers are not included in Fig 4 and Fig 5. 

5 Fig 4 illustrates a method of using the interface device in a fiberop- 
tic communication network including at least a first network unit 11 
arranged for bi-directional optical communication and a second 
network unit 12 arranged for bi-directional optica! communication. 
The first network unit 11 may constitute a multiplexer/demultiplexer, 
10 connected to a larger fiberoptic network 14 with which the second 
network unit 12 can communicate via the multiplexer/demultiplexer 
11. The second network unit 12 can be a subscriber unit. The in- 
terface device together with said attached first and second trans- 
ceiver modules 24, 26 adapt the optical signals from the subscriber 
P 15 unit 12 before transmitting the signals to the multi- 
5 plexer/demultiplexer 11, and also adapt signals from said multi- 

O plexer/demultiplexer 11 before they are transmitted to said second 

2 network unit 12, 

Sjj 

%f 20 According to the method, said first transceiver module 24 is thus 
attached to said first receiving section 34 and said first receiver unit 
38 and said first transmitter unit 42 are connected via a bi- 
q directional optical communication path 22, 20 to said first network 

SI unit 11. Furthermore, the second transceiver module 26 is attached 

25 to said second receiving section 36 and the second receiver unit 46 
and said second transmitter unit 50 are connected via a bi- 
directional optical communication path 16 P 18 to said second net- 
work unit 12. The switching unit 54 of the interface device is set in 
said second state. This can be done automatically in that the above 
30 mentioned at least one control signal indicates that said second 
state should be selected. Alternatively, the device is set in said 
second state with the help of the network management system. 

According to another manner of using the interface device, the in- 
35 terface device can, instead of being a link between a client unit 12 
and a multiplexer/demultiplexer 11, perform the function of a re- 
peater node in a fiberoptic communication network, i.e. the interface 
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device is in this case integrated in the network as illustrated in Fig 
2 

Another method of using the interface device is illustrated in Fig 5. 
5 According to this method, the first transceiver module 24 is at- 
tached to said first receiving section 34 and the first transmitter unit 
42 is connected to transmit optical signals to said first network unit 
11 while said first receiver unit 38 is connected to receive optical 
signals from said second network unit 12. Furthermore, the first 
10 network unit 11 is connected to the second network unit 12 such 
that signals from the first network unit 11 are transmitted to the 
second network unit 12 without passing through said interface de- 
vice. According to this method, the switching unit 54 is set in said 
first state. This can be done automatically with the help of said at 
15 least one control signal described above. Alternatively, the first 
p state can be selected with the help of a network management sys- 

tem. The first network unit 11 may also here comprise a multi- 
plexer/demultiplexer, which may be connected to a larger fiberoptic 
network 14 with which the second network unit 12 may communi- 
20 cate via said multiplexer/demultiplexer 11. 

According to this method of use, it is not necessary that any trans- 
ceiver module be attached to the second receiving section 36. 
However, a transceiver module 26 may be attached, as shown in 
25 Fig 5, but this transceiver module 26 does not receive or transmit 
any signals from/to the second network unit 12. 

The second network unit 12 may constitute a subscriber unit and 
the interface device together with said attached first transceiver 
30 module 24 adapt the signals from the second network unit 12 before 
transmitting the signals to the multiplexer/demultiplexer 11. On the 
other hand, signals from the multiplexer/demultiplexer 11 are 
transmitted to the second network unit 12 without being adapted by 
said interface device or any transceiver module attached to the in- 
35 terface device. This manner of using the interface device is par- 
ticularly suitable when the second network unit 12 is located at a 
shorter distance from the first network unit 11 and when the second 
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network unit 12 is capable of receiving signals from the first network 
unit 11 without any need for a conversion of these signals. 

The invention is not limited to the disclosed device and methods but 
may be varied within the scope of the annexed claims. 



